The role of conserved PEX3 regions in PEX19-binding and peroxisome biogenesis.
The human peroxins PEX3 and PEX19 are essential for peroxisome biogenesis. They mediate the import of membrane proteins as well as the de novo formation of peroxisomes. PEX19 binds newly synthesized peroxisomal membrane proteins post-translationally and directs them to peroxisomes by engaging PEX3, a protein anchored in the peroxisomal membrane. After protein insertion into the lipid bilayer, PEX19 is released back to the cytosol. Crystallographic analysis provided detailed insights into the PEX3-PEX19 interaction and identified three highly conserved regions, the PEX19-binding region, a hydrophobic groove and an acidic cluster, on the surface of PEX3. Here, we used site-directed mutagenesis and biochemical and functional assays to determine the role of these regions in PEX19-binding and peroxisome biogenesis. Mutations in the PEX19-binding region reduce the affinity for PEX19 and destabilize PEX3. Furthermore, we provide evidence for a crucial function of the PEX3-PEX19 complex during de novo formation of peroxisomes in peroxisome-deficient cells, pointing to a dual function of the PEX3-PEX19 interaction in peroxisome biogenesis. The maturation of preperoxisomes appears to require the hydrophobic groove near the base of PEX3, presumably by its involvement in peroxisomal membrane protein insertion, while the acidic cluster does not appear to be functionally relevant.